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PURPOSE: To obtain a crystalline salt of an optically 
active aminocoumarane derivative having high water- 
solubility and stability and useful as an agent for 
suppressing the formation of lipid peroxide, especially an 
agent for improving, treating and preventing the cerebral 
function disorder caused by cerebral apoplexy and head 
injury. 

CONSTITUTION: A crystalline salt of an optically active 
isomer of 5-amino-2,4,6,7- tetramethyI-2-(4- 
phenylpiperidinomethyl)-2,3-dihydrobenzo[b]furan 
expressed by formula I, i.e., the (SM+) isomer of formula 
II and (RM-) isomer of formula III. The salt is preferably 
dihydrochloride or fumarate. The crystalline salt can be 
produced by reacting a compound of formula I with an 
optically active organic acid or by reacting an optically 
active compound of formula II or formula III with an acid. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the crystalline salt of an optical-activity amino 
coumarane derivative effective in an improvement of physic and the cerebral function failure 
especially accompanying cerebral apoplexy and a craniocerebral trauma, a therapy, and 
prevention. 
[0002] 

[The conventional technique and a technical problem] The application to the physic of the 
antioxidation and a peroxylipid generation inhibitor has come to be variously tried as it becomes 
clear that the radical reaction incidental to generation and it of the peroxylipid in the inside of 
the body has various bad influences on a living body through a film failure, an enzyme failure, etc. 
the antioxidation and peroxylipid generation inhibitor used in current and a physic field — mainly 
— the derivative of natural anti-oxidants, such as vitamin C and vitamin E, and a phenol 
derivative — it is (Kenji Fukuzawa work, 46 Japanese clinical one, 2269-2276 pages (1988)) — 
since an operation is weak or a side effect occurs, it cannot necessarily be satisfied practical. 
On the other hand, this invention persons are finding out and doing patent application of the 
amino coumarane derivative shown by the following general formula (A) which already has the 
outstanding peroxylipid generation depressant action [Japanese Patent Application No. No. (EP- 
A -0483772) 282880 [ three to ]]. 
[0003] 
[Formula 1] 

R 1 R 2 N 




(A) 



[0004] Or it differs, the inside of [type, and R1 and R2 are the same — R3, R4, and R5 a 
hydrogen atom, an acyl group, an alkoxy carbonyl group, or a ring radical The same or the 
hydroxy! group which may be differed and acylated, the amino group which may have the 
substituent, respectively, The carbon isocyclic ring in which it is an alkoxy group or an aliphatic 
series radical, or two of R3, R4, and R5 may have the substituent may be formed. R6 and R7 It is 
the same or the aliphatic series which may differ and may have the substituent, and, moreover, 
the alpha position of at least one of R6 and the R7 is a methylene group. R8 and R9 The same, 
or the formula among the amino coumarane derivatives expressed in time as] which differs and 
shows a hydrogen atom, the aliphatic series radical which may have the substituent, respectively, 
or a ring radical by the general formula (A) (B) : [0005] 
[Formula 2] 
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CB) 



[0006] 5-amino come out of and shown — 2 and a 3-dihydro2, 4, 6, and 7-tetramethyl-2-(4- 
phenyl piperidinomethyl) benzo[b] furan are indicated by water as poorly soluble educt at the 
above-mentioned specification. Moreover, although it has asymmetrical carbon in intramolecular 
and two kinds of optical isomers, the (R) object, and the (S) object exist, and indicated by the 
above-mentioned specification as mixture (racemic modification) of this optically active 
substance, since the above-mentioned derivative (B) is unstable, it is not suitable as physic 
pharmaceutical preparation. Moreover, from points, such as an operation, water solubility, and 
stability (or shelf life), the peroxylipid generation inhibitor which can be enough satisfied as 
injections is not yet found out, but the development is desired. 
[0007] 

[Means for Solving the Problem] An improvement of the cerebral function failure accompanying 
[ in order that this invention persons may solve the above-mentioned technical problem as a 
result of inquiring wholeheartedly ] cerebral apoplexy, a craniocerebral trauma, etc., 5-amino out 
of the above-mentioned compound (A) useful to a therapy and prevention - The compound (B) 
of -2 and a 3-dihydro2, 4, 6, and 7-tetramethyl-2-(4-phenyl piperidinomethyl) benzo[b] furan is 
selected especially. Furthermore, separation and salt formation of an optical isomer are 
performed. In spite of general common sense "it is difficult to crystallize a certain compound 
first" It succeeded in the invention of the crystalline salt of the optically active substance of a 
compound (B) for the first time, and further, also unexpectedly this is stability and water 
solubility, it found out that it was very useful as injections, and this invention was completed. 
[0008] That is, this invention is 5-amino. - 2, 4, 6, the crystalline salt of the optically active 
substance of -2 and a 3-dihydro7-tetramethyl-2-(4-phenyl piperidinomethyl) benzo[b] furan 
(compound (B)), and the peroxylipid generation inhibitor that contains the two hydrochlorides and 
fumaric-acid salts, those manufacturing methods, and them especially are offered. 
[0009] The crystalline salt of this invention is a crystalline salt of the compound (optically active 
substance) specifically expressed with a degree type (I) or (II). 
[0010] 
[Formula 3] 



(i) 




[0011] 
[Formula 4] 




(ID 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/10/04 



JP,06-228136,A [DETAILED DESCRIPTION] 



3/8 s<— v 



[0012] The crystalline salt of this invention is 5-amino. - The optically active substance (I) of -2 
and a 3-dihydro2, 4, 6, and 7-tetramethyl-2-(4-phenyl piperidinomethyl) benzo[b] furan or (II), 
and the acid permitted in pharmacology, For example, inorganic acids, for example, an acetic 
acid, such as a hydrochloric acid, a hydrobromic acid, a sulfuric acid, and phosphoric acid, a 
fumaric acid, It is the crystal of a salt with amino acid, such as organic acids, such as a maleic 
acid, a tartaric acid, mandelic acid, methansulfonic acid, benzenesulfonic acid, and 
toluenesulfonic acid, and an aspartic acid, and glutamic acid, etc. Any of mono-acid chloride or JI 
acid chloride are sufficient as the crystalline salt of this invention. As a crystalline salt of this 
invention, two hydrochlorides or fumaric-acid salts are two hydrochlorides of a (S)-(+) object 
etc. more preferably. 

[0013] The crystalline salt of this invention is (1)5-amino. - It is manufactured by making -2, a 
3-dihydro2, 4, 6, and 7-tetramethyl-2-(4-phenyl piperidinomethyl) benzo[b] furan (compound 
(B)), and an optical-activity organic acid react, or making the optically active substance and the 
acid of (2) compounds (B) react. 

[0014] Hereafter, each process is explained in order. ** (1) Although the crystalline salt of this 
invention is made to generate by making a compound (B) and an optical-activity organic acid 
react in law The (a) compound (B) and an optical-activity organic acid are specifically mixed in a 
solvent, it considers as a homogeneity solution — or the (b) compound (B) — an optical-activity 
organic acid and a conventional method (an example — ) By the acid chloride method, carry out 
condensation and it considers as the diastereomer mixture of an amide object. After carrying out 
separation purification of this using separation purification means, such as a fractional 
crystallization method and a silica gel chromatography, acid hydrolysis (an organic acid or acid 
ion exchange resin, such as inorganic acids, such as a hydrochloric acid, a sulfuric acid, and a 
phosphoric acid, and methansulfonic acid, is used) or basic hydrolysis (a sodium hydroxide — ) 
bases, such as a potassium hydroxide, and water — mixed stock with organic solvents, such as 
independent or a methanol, and ethanol, — using — the crystalline salt of this invention can be 
manufactured. The above (a) and (b) In law as a typical optical-activity organic acid The organic 
carboxylic acid which has an asymmetric center, an organic phosphorus acid, an organic sulfonic 
acid, etc. are used for intramolecular. Specifically for example a permutation(-)-tartaric acid or a 
permutation (+)-tartaric acid (an example, (-)-, or (+)-diacetyl tartaric acid — ) (-) - or (+)- 
JITORUIRU tartaric acid, (-)-, or (+)-dibenzoyl tartaric acid, (-) - tartaric acid or (+)-tartaric 
acid, (-)-malic acid, or (+)-malic acid, (-) - mandeiic acid or (+)-mandelic acid, (-)-lactic acid, or 
(+)-lactic acid, (+) A - camphor-10-sulfonic acid, a (+)-3-BUROMO camphor-10-sulfonic acid, 
MTPA (alpha-methoxy-alpha-(trifluoromethyl) phenylacetic acid), a MENTOKISHI acetic acid, 
etc. are mentioned, among these — desirable — (a) — law — (-)- or (+)-mandelic acid — (b) — 
MTPA, a MENTOKISHI acetic acid, etc. are used in law. 

[0015] (a) law — setting — as a solvent — water and alcohols (an example — ) A methanol, 
ethanol, propanol, isopropanol, a butanol, etc., Ether (an example, ethyl ether, a tetrahydrofuran, 
dioxane, etc.). Ester and ketones (an example, ethyl acetate, methyl acetate, etc.) (an example, 
acetone, etc.) nitril, amides (an example, acetonitrile, etc.) (an example, dimethylformamide, 
dimethylacetamide, etc.), dimethyl sulfoxide, etc. are mentioned, and independent in these — or 
it can mix and use. Among these, the mixed solvent which consists of a methanol, an acetonitrile, 
ethyl acetate, the ether, etc. is used preferably, (a) law — setting — usually — a compound (B) 
— about 0.5-5Eq of about 0.5-2Eq optical-activity organic acids is preferably used to 1 Eq. 
Although the amount of the solvent to a compound (B) changes also with classes of solvent, in 
the case of a methanol-acetonitrile, 5-30 weight section extent is used to the (Compound B) 1 
weight section, for example, (a) 0-100 degrees C of law are preferably performed at 20-50 
degrees C, and if a compound (B) and an optical-activity organic acid are mixed, a crystalline salt 
will be formed in an instant. 

[0016] further — a request — ** (1) — precipitate (optical-activity organic-acid salt) which 
added amount (weight) extent and the desirable organic solvents (an example, the ether, a 
hexane, ethyl acetate, etc.) of poor solubility [ salt / of amount extent of 3 - 10 times ] 1 - 50 
times, left at about 0-30 degrees C in the solution containing the crystalline salt obtained by law 
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for about 0.5 to 24 hours, and was produced in it may be ****( ec j). moreover — beforehand — 
** (1) — after condensing the solution containing the crystalline salt obtained by law at about 
20-100 degrees C until the volume becomes about 1 / two to 1/4 (vacuum concentration etc.), a 
salt may add a poorly soluble organic solvent. 

[0017] ** (2) Both are specifically mixed in a solvent and the crystalline salt of the specified 
substance is made to form in law by [ which are used as a homogeneity solution ] making the 
optically active substance of a compound (B), and an acid, for example, the acid permitted like 
the above-mentioned pharmacology, react as the solvent used here — ** (1) — the same thing 
as the solvent used by law is used, moreover, the temperature and time amount in this method - 
- ** (1) — it is the same as that of law. further — a request — ** (1) — law — the same — ** 
(2) — the specified substance may be separated from the solution containing the crystalline salt 
of the specified substance obtained by law. 

[0018] the optically active substance of a compound (B) — ** (1) — the water solution of 
inorganic bases, such as a carbonate of alkali metal, such as potassium carbonate, a sodium 
carbonate, a sodium hydrogencarbonate, a sodium hydroxide, and a potassium hydroxide, a 
hydrogencarbonate, or a hydroxide, is mixed in the optical-activity organic-acid salt obtained by 
law, for example, separation means, such as filtration and solvent extraction, can separate. The 
amount of the base used is 1 - 10 weight section extent to the salt 1 weight section. 
[0019] As an exception method, moreover, a compound (B) or its salts (salt with the above- 
mentioned acid permitted in pharmacology etc.) The chromatography using the column for 
optically-active-substance separation (chiral column), for example, ENANTIO-OVM (Toso), 
CHIRALCEL series (die eel company), etc., is given, water, the various buffer solutions (an 
example, phosphate buffer solution, etc.), and alcohols (an example and a methanol — ) The 
optically active substance of a compound (B) can be manufactured for the organic solvent of 
nitril (an example, acetonitrile, etc.), such as ethanol, ether, and hydrocarbons (an example, 
tetrahydrofuran, etc.) (an example, hexane, etc.) etc. independent or by making it develop with 
mixed liquor. 

[0020] The compound (B) used as the raw material of the crystalline salt of this invention is 
manufactured according to the approach indicated by the example 67 of EP-A -0483772. 
[0021] the crystalline salt of this invention — polyunsaturated fatty acid (linolic acid and 
gamma-linolenic acid — ) A metabolic turnover improvement of alpha-linolenic acid, an 
arachidonic acid, dihome-gamma-linolenic acid, and eicosapentaenoic acid, The operation 
(antioxidation operation), the example of 5-lipoxygenase system metabolite [which control a 
peroxylipid generation reaction especially, Leukotrienes, 5-hydroperoxyeicosatetraenoic acid 
(HPETE), 5-hydroxyeicosatetraenoic acid (HETE) and RIPOKISHIN It has a circulatory system 
improvement operation and antiallergic operation of the generation depressant action of], such 
as leukotoxins, the inhibitory action of thromboxane-A2 synthetic enzyme, a prostagladin 12 
synthetic-enzyme maintenance promotion operation, LTD4 acceptor antagonism, an elimination 
operation of reactive oxygen species, etc. Division and the crystalline salt of this invention show 
notably peroxylipid generation reaction depressant action (antioxidation operation) among these 
above-mentioned operations. 

[0022] Moreover, the toxicity of the crystalline salt of this invention and a side effect are low. 
therefore, the crystalline salt of this invention — mammalian (an example, a mouse, a rat, and a 
rabbit — ) The thrombosis by the platelet aggregation in a dog, an ape. Homo sapiens, etc., an 
alignment, lungs, the ischemic disease (an example — ) by contraction or vasospasm of a brain 
and the arterial blood tubing smooth muscle in a kidney myocardial infarction, cerebral apoplexy, 
and a neurodegenerative disease (an example, Parkinson's disease, and an Alzheimer disease — ) 
The functional disorder accompanying central damages, such as a roux GERIHHI Mr. disease, 
myotrophia dystonica, a craniocerebral trauma, and a spine trauma, A memory disorder and the 
emotional disorder (failure accompanying the nerve cell necrosis caused by an oxygen deficiency, 
brain injury, cerebral apoplexy, cerebral infarction, cerebral thrombosis, etc.), The spasm and 
epilepsy which happen after cerebral apoplexy, cerebral infarction, and brain surgery and a 
craniocerebral trauma, A nephritis, pulmonmry insufficiency, bronchial asthma, inflammation, 
arteriosclerosis, atheromatous-degeneration arteriosclerosis, hepatitis, acute hepatitis, liver 
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cirrhosis, anaphylaxis hepatitis, an immunodeficiency disease, and reactive oxygen species (super 
oxide — ) the circulatory system disease (myocardial infarction — ) caused by failures, such as . 
an enzyme by a hydroxylation radical etc., a body tissue, and a cell Cerebral apoplexy, the 
cerebral edema, a nephritis, etc. have a therapy and a preventive effect to many diseases, such 
as an organization fibrosis phenomenon and oncogenesis. For example, it is useful as physic, 
such as a vantithrombotic, an anti-vasospasm agent, an anti-asthmatic agent, an antiallergic 
agent, an alignment, a cerebral circulatory system improvement agent, a nephritis therapy agent, 
a hepatitis therapy agent, an organization fibrosis inhibition agent, a reactive-oxygen-species 
elimination agent, and an arachidonate cascade matter accommodation improvement agent. 
[0023] that the crystalline salt of this invention remains as it is, or the very thing — insurance 
can be medicated taking-orally-wise as a physic constituent (an example, a tablet, a capsule, 
liquids and solutions, injections, suppositories) mixed with the well-known support permitted 
pharmacologically, an excipient, etc., or parenterally. The crystalline salt of this invention is water 
solubility, and is advantageously prescribed for the patient especially as injections, the time of 
carrying out parenteral administration to the patient of of an adult circulatory system disease, 
for example, although a dose changes with the administration root for administration, symptoms, 
etc. — usually — as the amount of 1 time — about 0.01 mg/kg - 20 mg/kg weight extent — it 
is preferably convenient 0.1 mg/kg - 10 mg/kg weight extent and to prescribe 0.5mg/kg - 10 
mg/kg weight extent for the patient about 1 to 3 times per day still more preferably. 
[0024] 

[Example] Next, although an example, the example of analysis, and the example of a trial explain 
this invention still more concretely, this invention is not limited to these. 

[0025] An example 1 (S) - (+) -5-amino - 2, 4, 6, 7-tetramethyl-2- (4-phenyl piperidinomethyl) - 
2, a 3-dihydrobenzo[b] furan — in a -(S)-(+)-mandelic acid salt (**)-5-amino -2, 4 and 6, 7- 
tetramethyl-2-(4-phenyl piperidinomethyl)-2, and 3-dihydro[benzob] furan 35.4g chloroform 
500ml solution (S) The methanol 300ml solution of 14.78g of -(+)-mandelic acid was added and 
condensed. The precipitation which added the about 500ml ether to residue, and was produced 
was filtered, and the ether washed. The following recrystallization actuation was presented twice 
with 35.4g of obtained rough crystals. That is, it dissolved in the methanol acetonitrile (2:1) (II.), 
and the rough crystal was condensed. It condensed to about 100ml **, and ether about 500ml 
was added, after often breaking the settlings produced after neglect at 20 degrees C for 2 hours, 
it filtered, and the ether washed, the above actuation — a 2 times line — (yield S)-(+)-5-amino 
-2, 4 and 6, and 7-tetramethyl-2-(4-phenyl piperidinomethyl)- 2 and 3 — the - dihydro[benzob] 
furan and 19.90g of (S)-(+)-mandelic acid salts were obtained. [ (1st yield of 21.96g) ] 
Melting point ; N:5.38. 186 to 190 degree C27 [alpha] [0026] +57.1 -degree (c= 1.230, methanol) 
elemental-analysis value It is calculated value as C24H32N2 0-C8H803. : C, 74.39; H, 7.80; N, 
5.42 experimental values: C, 74.31; H, 7.83 example 2(R)-(-)-5-amino -2, 4 and 6, 7-tetramethyl- 
2-(4-phenyl piperidinomethyl)-2, and 3- concentration hardening by drying was carried out 
according to the mother liquor of the dihydro[benzob] furan and the (R)-(-)-mandelic acid salt 
example 1. 28.2g of obtained residue was distributed to 500ml of ethyl acetate, and 500ml of 0.5- 
N sodium-hydroxide water solutions. Sequential washing of the organic layer was carried out 
with 0.5-N sodium-hydroxide water solution, a saturation sodium-hydrogencarbonate water 
solution, and saturation brine, and it dried with anhydrous sodium carbonate. 20g of residue and 
8.35g of (R)-(-)-mandelic acid obtained by carrying out concentration hardening by drying — 
using — an example 1 — the same — carrying out — (R)-(-)-5-amino -2, 4 and 6, and 7- 
tetramethyl-2-(4-phenyl piperidinomethyl)- 2 and 3 — the - dihydro[benzob] furan and 20.41 g 
of (R)-(-)-mandelic acid salts were obtained. 

Melting point ; N, 5.54. 186 to 191 degree C27 [alpha] [0027] -57.0-degree (c= 1.090, methanol) 
elemental-analysis value It is calculated value as C24H32N2 0-C8H803. : C, 74.39; H, 7.80; N, , 
5.42 experimental values: C, 74.26; H:7.78 An example 3 (S) - (+) -5-amino - 2, 4, 6, 7- 
tetramethyl-2- (4-phenyl piperidinomethyl) hydrochloride [ -2, and the 3-dihydro[benzob] furan 
and 2 ] (S)-(+)-5-amino-benzo[b] furan [ 2, 4, 6, 7-tetramethyl-2-(4-phenyl piperidinomethyl)-2, 
and 3-dihydro] - (S) 1 9.8g of -(+)-mandelic acid salts was distributed to 500ml of ethyl acetate, 
and 500ml of 0.5-N sodium-hydroxide water solutions. Sequential washing of the organic layer 
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was carried out with 0.5-N sodium-hydroxide water solution, a saturation sodium- 
hydrogencarbonate water solution, and saturation brine, and it dried with anhydrous sodium 
carbonate. About 1 5g of residue obtained by carrying out concentration hardening by drying was 
dissolved in methanol 140ml, and 23.3ml of 4-N hydrochloric-acid ethyl-acetate solutions was 
added. The residue obtained by carrying out concentration hardening by drying was crystallized 
from ethyl acetate, and the rough crystal was obtained. Recrystallization is performed from 
methanol-ethyl acetate and it is (S)-(+)-5-amino. - 1 3.84g of 2, 4, 6. 7-tetramethyl-2-(4-phenyl 
piperidinomethyl)-2, and the 3-dihydro[benzob] furan and 2 hydrochlorides was obtained. 
Melting point CI, 16.21 Experimental-value: C, 65.60; H. 7.89; N, 6.37; CI, 16.01. 226 degrees C 
(decomposition) [alpha] [0028] 26 +27.8-degree (c= 1.054, methanol) elemental-analysis value It 
is calculated value as C24H32N2 0-H2CI2. : C, 65.90; H, 7.83; N, 6.40; Example 4(R)-(-)-5-amino 
- It is made to be the same as that of the 2, 4, 6, 7-tetramethyl-2-(4-phenyl piperidinomethyl)- 
2, and 3-dihydro[benzob] furan and 2 hydrochloride examples 3. (R) - (-) -5-amino - 2, 4, 6, 7- 
tetramethyl-2- (4-phenyl piperidinomethyl) - 2 and 3 — the - dihydro[benzob] furan and 20.03g 
of (R)-(-)-mandelic acid salts — the (R)-(-)-5-amino -2, 4 and 6, and 7-tetramethyl-2-(4- 
phenyl piperidinomethyl)-2 — 1 5.55g of the 3-dihydro[benzob] furan and 2 hydrochlorides was 
obtained. 

Melting point CI, 16.21 Experimental-value: C, 65.76; H, 7.95; N, 6.31; CI, 16.04. 226 degrees C 
(decomposition) [alpha] [0029] 26 -27.9-degree (c= 1.284, methanol) elemental-analysis value It 
is calculated value as C24H32N2 0-H2CI2. : C, 65.90; H, 7.83; N, 6.40; An example 5 (S) - (+) -5- 
amino - 2, 4, 6, 7-tetramethyl-2- (4-phenyl piperidinomethyl) -2, 3-dihydrobenzo[b] Furan and 2 
methansulfonic-acid (salt S)-(+)-5-amino - 800mg of 2, 4, 6, 7-tetramethyl-2-(4-phenyl 
piperidinomethyl)-2, and the 3-dihydro[benzob] furan and 2 hydrochlorides It distributed to ethyl 
acetate (10ml) and 0.5-N sodium-hydroxide water solution (10ml). Sequential washing of the 
organic layer was carried out with a saturation sodium-hydrogencarbonate water solution and 
saturation brine, and it dried with anhydrous sodium carbonate. After dissolving in a methanol the 
residue and 351 mg of methansulfonic acid obtained by carrying out concentration hardening by 
drying, concentration hardening by drying was carried out. the crystalline (S)-(+)-5-amino -2, 4 
and 6, 7-tetramethyl-2-(4-phenyl piperidinomethyl)-2, and 3-dihydro[benzob] furan and 950mg 
of 2 methansulfonic-acid salts were obtained by filtering the crystalline settlings which added 
ethyl acetate to residue and were produced, and washing with ethyl acetate. 
Melting point ; S, 11.52 Experimental-value: C, 55.91; H, 7.25; N, 4.95; S, 11.23. 202 to 211 degree 
C25 [alpha] [0030] +21.4-degree (c= 1.340, methanol) elemental-analysis value It is calculated 
value as C24H32N2 0-C2H8S206. : C, 56.09; H, 7.24; N, 5.03 Example 6(S)-(+)-5-amino - It is 
made to be the same as that of the 2, 4, 6, 7-tetramethyl-2-(4-phenyl piperidinomethyl)-2, and 
3-dihydro[benzob] furan fumaric-acid salt example 5. (S) - (+) -5-amino - 2, 4, 6, 7- 
tetramethyl-2- (4-phenyl piperidinomethyl) It is (S)-(+)-5-amino in 800mg of -2, and the 3- 
dihydro[benzob] furan and 2 hydrochlorides, and 212mg of fumaric acids. - 2, 4, 6, 7- 
tetramethyl-2-(4-phenyl piperidinomethyl)-2, 543mg of the 3-dihydro[benzob] furan fumaric- 
acid salts was obtained. 

Melting point ; N, 6.07. 177 to 180 degree C25 [alpha] [0031] +32.2-degree (c= 1.070, methanol) 
elemental-analysis value It is calculated value as C24H32N2 0-C4H404. : C, 69.98; H, 7.55; N, 
5.83 experimental values: C, 69.97; H, 7.54 An example 7 (S) - (+) -5-amino - 2, 4, 6, 7- 
tetramethyl-2- (4-phenyl piperidinomethyl)-2 and 3-dihydrobenzo — [b] furan and 2 
(hydrobromate S)-(+)-5-amino -2, 4 and 6, 7-tetramethyl-2-(4-phenyl piperidinomethyl)-2, and 
3-dihydro[benzob] furan 860mg After dissolving in a methanol, 0.5ml of hydrogen bromide acetic- 
acid solutions was added 25%, and it condensed. 810mg of the (S)-(+)-5-amino -2, 4 and 6, 7- 
tetramethyl-2-(4-phenyl piperidinomethyl)-2, and the 3-dihydro[benzob] furan and 2 
hydrobromate was obtained by dissolving residue in ethanol, leaving it, filtering the depositing 
crystal, and washing by ethanol. Melting point 220.5 degrees C (decomposition) 
[alpha] D20 +23.6 (c= 0.86% methanol) elemental-analysis value It is calculated value as 
C24H32N20 and 2HBr. : C, 54.77; H, 6.51; N, 5.32 experimental values: C, 54.47; H. 6.60; N:5.17 
[0032] An example 8 (S) - (+) -5-amino - 2, 4, 6, 7-tetramethyl-2- (4-phenyl piperidinomethyi) - 
2, 3-dihydrobenzo[b] Furan and L-(tartrate SM+)-5-amino - After dissolving 2, 4, 6, 7- 
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tetramethyl-2-(4-phenyl piperidinomethyl)-2, and 3-dihydro[benzob] furan 870mg and 354mg of 
L-tartaric acids in a methanol, It condensed, dissolving residue in ethanol, leaving it, filtering the 
depositing crystal, and washing by ethanol — (SM+)-5-amino -2, 4 and 6, 7-tetramethyl-2-(4- 
phenyl piperidinomethyl)-2, and 3-dihydro — [Benzob] furan, L-tartrate, and 1 ethanol 970mg 
were obtained. Melting point 130.5 degrees C [alpha] D20 +35.0 (c= 0.755% methanol) elemental- 
analysis value It is calculated value as C24H32N2 0-C4H606 and C2H50H. : C f 64.26; H, 7.90; N. 
5.00 experimental values: C, 64.32; H, 8.1 1; N:4.92 [0033] High performance chromatography 
analyzed the free base of the compound of the example 67 of example of analysis 1 EP-A - 
0483772, and the compound of an example 1 using the optical-resolution column, 
analysis condition column: — Chiralcel OD (4.6x250mm) mobile phase: — n-hexane-ethanol- 
diethylamine (100:0. 5:0.1, v/v) rate-of-flow: — 1 ml/min detection: — a UV254nm analysis 
result is shown in drawing 1 and drawing 2 . 

[0034] The powder X diffraction (CuKalpha, 40kV, 40mA) of the compound of example of analysis 
2 example 3 was performed. A diffraction diagram is shown in drawing 3 . Drawing 3 shows that 
the compound of an example 3 has the crystal form with which a lattice spacing (d) has the 
powder X diffraction pattern to which a characteristic peak appears in 13.89, 7.12, 5.36, 4.26, 
4.05, 4.00, 3.31, and 3.21. 

[0035] The 5 weeks-old male SIc:ICR mouse of ten operation 1 groups of a drug to action 
change of the mouse medicated with ferrous chloride into the example of trial 1 spine 
subarachnoid cavity was used. After pouring in 5micro [ of physiological sodium chloride 
solution ] I / mouse which dissolved 50mM ferrous chloride into the subarachnoid cavity of the 
1 st sacral region of spinal cord from the 6th lumbar cord, behavior observation was performed 
from 1 5 minutes to 1 hour, and the score of action change was performed on the following 
criteria. 

Score Zero action change: One normal: The membrum inferius and the hypogastrium are bit very 
often. 

two points : a — sometimes it falls violently and a lower half of the body is bit with the 
surroundings. 

b) The allergic reaction to an external stimulus is accepted and it becomes offensive, c) A 
tremor happens. 

Either of three reactions is accepted above. 
Three points : A clonic spasm is accepted. 

Four points : A tonic convulsion is accepted, or one side or both sides — paralysis of a leg is 
accepted. 

Five points : It dies. 

The rate of control (rate =of control [(5-scores) /5] x100) showed based on the mark evaluated 
by the above criteria. The test compound salt was administered orally in [ ferrous chloride 
administration ] 30 minutes. The average score and each rate of control when administering 25 
mg/kg orally once, respectively of the compound of examples 3 and 4 are shown in Table 1 . 
[0036] 
[Table 1] 

Average score 25 mg/kg administration Physiological saline administration Rate of control (%) 
Example 3 0.2 5.0 96 Example 4 1.3 4.7 72.3 [0037] The above result shows that the crystalline 
salt of this invention is excellent in the depressant action of the central nervous system failure 
accompanying the peroxylipid generation by ferrous chloride. 
[0038] 

[Effect of the Invention] according to this invention, the crystalline salt of the optically active 
substance of -2 and a 3-dihydroperoxylipid generation inhibitor, cerebral function failure 
especially accompanying cerebral apoplexy and craniocerebral trauma improvement- therapy 
and useful as preventive 5-amino -2, 4 and 6, and 7-tetramethyl-2-(4-phenyl piperidinomethyl) 
benzo[b] furan is offered. The crystalline salt of this invention has high water solubility and is 
stable as compared with the educt of this compound. 
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[a] 25 +2 1.4° (c= 1.3 4 0,^^/-;l/) 40 
7aR»«rffl C24 H32 N 2 0 • C2H8 S 2 0 6 £ LT 
§f*»ffi: C.56.09; H.7.24; N.5.03; S, 

II. 52 

UStffi: C. 5 5.9 1; H.7.25; N.4.9 5; S, 
1 1.23. 

[0030] mmm6 

(S)-(+)-5-75/-2.4 ,6 ,7-fh7^;V 
-2-(4 -7x-;l/^U^V^f;b)-2 ,3 -^fc: 
Ka^y^[b]77> - 7v;l/iS 

HS&0U5 fcB«fcbT. (S)-(+)-5-7^y-2, so 
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4 ,6 .7-xh^^^-2-(4-7xX;l/kT^US^ 
/^f;W-2.3-^Fa^>!/[b]77>- 2^ 
^8 0 0mgi:7V;l/^2 1 2mg£t)(S)-(+)-5-7' 
^^-2,4 .6.7 -rh7^f;l/-2-(4-7x-;l/ 
tf^Ui/V^f;l/)-2.3-^ Ku^>7[b]77> 
• 7^8S5 4 3mg^#/c 0 

1 7 7-1 80t 

[a] 25 +3 2.2° (c= 1.0 7 0^^7-;l/) 
Ttmftffim C24 H32 N2O • C4H4 04 hLT 
MWM: C.69.98; H , 7 . 5 5 ; N.5.83 
USHB: C.69.97; H.7.54; N.6.07. 

[0031] mmmi 

(S)-(+)-5-Z^y-2 .4 ,6,7-fh7^f;l/ 
-2-(4 -^x-;l/lf^U> ? yy^;b)-2 . 

(S)-(+)-5-7 = y-2,4,6,7-fh7^f;l/ 

- 2 - (4 -:7xX;l/fc^U i?/**)V)-2 . 3 
FP^/[b]77>8 6 Omg^^^y— JWcSJSLfc 

3»U x*y— ;l/~eiJt»-rscf:fc<fcD. (S)-(+) 

- 5-r^y-2 .4.6 ,7-fh7^f;I/-2-(4- 
7x-;V^^>7^f;b)-2,3-^ Kn^yy 
[b}7?> • 2^{bJ<giKt&8 1 Omg^rtf fc 0 

2 20.5t «M» 

[a]D 20 + 23.6(c=0.86% /I/) 
7C«»*fffi C24 H32 N2O • 2HBr^lt 
ft»ffi: C 5 4.7 7; H.6.51; N.5.32 
HSMI: C.54.47; H.6.60; N:5.17 
[0 0 3 2] XflMfl8 

(S)-(+)-5-7^y-2,4,6,7-fh7^ 

- 2-(4-^xx;l/tf^U JV*?-;l/)-2 , 3 
KD^/[b]77>- L-B5WB 
(S)-(+)-5-75/-2, 4 ,6 ( 7—rh9**7l/ 
-2-(4-7xx;l/lf^U^y^^;l/)-2 ,3-v?fc: 
FD^y7[b]77>8 7 0mghL-?S5^3 5 4mg£r 

imm. ttHU «ffflUfc3B»**aU x*/-/I/T* 

ac»-rSC^JC«fct). (S)«(+)-5-7S/-2.4 . 

6 . 7 -fF7^f;l/- 2 -(4 -7i-*^'J ^7^ 

*7l/)-2 . 3 Fa^/[b]77V- L-IEK 

J® • 1 x^y— ;l/9 7 OmgSSfeo 

Uj£ 1 3 0 . 5 t 

[a]o 20 +35. 0 (c= 0.755% 

TiMftVim Cza H32 N2O • C4H6O6 • C2H5OH*: 

LT 

mWB: C , 6 4 . 2 6 ; H.7.90; N.5.00 
HKffi : C.64.32; H,8. 1 1; N:4.92 
[0 0 3 3] ##T01J1 

EP-A-0 4 8 3 7 7 2OHSS0O6 7 <D{b&%| i: ^K5 



(7) 



WMW- 6-2 28 1 36 
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: +5;Hr;l/OD(4 .6X25 Omm) 
gifria : n -^y-x^/'-;b-i;xf;l/75>( 1 

0 0:0.5:0.1 ,v/v) 
SitiS : 1 ml/ min 

&tti : U V 2 5 4nm 
^#fS^0133*tf0 2^^-r o . 

[00 3 4] ##r{RJ 2 10 
IISSWl3<0{b^lOt»*X^lHlSf (CuKo. 4 0kV. 
4 0mA) ^rfT^fco Ial#r0$:^ 3 lorc-To 03<kt>, 
HfiSfi»J3«{t:^l(±. t&^ffifiaRi (d) 
7.12, 5.36, 4.26, 4.0 5, 4.00, 3.3 

i , 3.2i £ttattte-?*ran3i&5icxttsi8r'<* 

[0 0 3 5] gsffitffll 1 

1 1 0 E£> 5 M^Sitt S I c: I CR^X^ftfflL 20 
feo 5 0mM&{tffl 1 &£rT§S¥Lrc£3lft«&7k 5 /i 1/ 
T<}X#Sg6flIfSfr£Sg 1 4WB<0< feffiTFIgrtK&AL 



1 5^5. l^ST-fri!l^^fTV\ fim^it 
0j£: IE3T 

1 TM, T^gP^rL#»)lcilitfo 

2^: a)^L<^Kfi^f(510*^eT¥#^'«tfo 

b) tt&fy8SK*J-r S SI®K£;tflga& 6 n, &Jg*)U: * So 

c) fin^ec5o 

3^: ra^tts»*^i6e»nSo 

5j£: SEtrTSo 

JtLt<Dg!¥ST*fP flS L fc Aft « t fc SUM* (*WW* = 
[(5-1¥j£)/5]x 10 0) T-^Lfc 0 W&it&Wni&tt 
igffcSS 1 3 0 #ffBlc8Q&# L fc„ |HS6{R! 3 43 * 

tf40ft^tl©?nfn2 5mg/kg^ 1 EJflPJS-^Lfc 

■To 

[0 0 3 6] 

BE U 











2 5 ms/keS-^ 


fflM* (%) 


fgS£#]3 


0.2 5.0 


9 6 




1.3 4.7 


7 2.3 



[0037] jw±©*s*a>&, *5SW<D^sttS«ig{k 

[0 0 3 8] 

6 ,7-7 1 h5^^-;l'-2-(4 -7i-;l/^U 5V* 
*7l/)-2.3-s*fc KB^y'/[b]77yo}l6*iStt# 



-OgS(EP-A-0 4 8 3 7 7 2<DHSK01J6 7 ©ft 
"To fcf-<7 1 tt(S)-(+)f*, fcf-?2<i(R)-(-)# 

co if- * n^fo 

[02] ##r0B-e» e. nft ffigtttt * n v h $T9 7 -< 

-omgkmfa&i 1 coit^iojssiffis^fflwc^f)^^ 
■To «w*«««f^k c#) *^-f 0 e-* n*(s)- 
(+)(*<oe-^^^-ro 

[03] mmm3(D{t^<Dm^.xm.mmm^to 



1$W6-2 2 8 1 3 6 



■ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1 1 

" 2 2 8 S3 



8 s 



[02] 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 
m o io o cn g 



— — CM 



[03] 



Kcps 




4QOOO 



